M O6.O8.2003 

28DFO 2004 



Rec'd 2 0 AUG 2003 



> r . . ; fi>-. , --:; r i Wi?.o- pct 

•<T= • .V-/ /.— yi- ■, — 1 - ?H. 



OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



S §! S! S 
Application Number 

§ S! 1 i 
Date of Application 



10-2002-0037718 



2002a 06S 2m 

JUN 29, 2002 



PRIORITY DOCUMENT 

COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



21 



Applicant (s) 




Korea Research Institute of Bioscience and Biotechn< 



2003 



07 



9 



15 



fed 1 


pa* 





BEST AVAILABLE COPY 



1020020037718 



#^ 2003/7/16 



IJWmmxn 2002.06.29 

[gfssj ss] &An^y saia^nF ea<M ^ yoi^ ois oi 

[^"S^l Hansenula polymorpha yapsin deficient mutant strain and 

process for the preparation of recombinant proteins 
using the same 

[ft §jO|] 

[SSI th^^ss^a^si 

[goj^l^cj 3-1999-034166-5 

[39] £SJ 
[CH£|o]SH] 9-1999-000420-6 
[Slr^£i^l=&!m] 2002-050197-2 

[cHsieii 

[£J9] 0IAII5! 

[ d £| el 3 H ] 9-2000-000320-8 

[SS?|g|§^e!S] 2002-050198-0 
[CH£|2J1 

[£S] agy- 

9-1998-000150-9 
2002-050199-7 

[IrSXU 

[&9£| SJSH3I] ^^Oh 
[£192l S^S3|] KANG.Hyun Ah 

[^Sie^Ss] 630119-2067015 

305-345 

[^] CHS^^AI ^£J^? <M£jg smoHfte 102S 1202s 

[^31 KR 



33-1 



1020020037718 



mil: 2003/7/16 



[£S°I 9^S3|] RHEE.Sang Ki 

[^eie^eim] 510605-1010411 

[^©ffs] 305-345 

amm^M tmm smon§ 102§ 1202m 

[^3] KR 
[»Sft] 

[£JS°J 9^2311 SOHN.Min Jeong 

[^eie^Sls] 790814-2448821 

306-200 

ma#^Ai ch^^i QHrns 175 _ 15 

1^3] KR 
[□l««2|EH 

DISMISS] KCTC 

KCTC 10281BP 
[^SUU 2002.06.18 

PI^I^Sl KCTC 
C4^£s] KCTC 10282BP 

[4=^1! ft] 2002.06.18 

wmimg] KCTC 

[4^£s] KCTC 10283BP 

[4^Hft] 2002.06.18 

m^iaai kctc 

KCTC 10285BP 
[4=^SJ ft] 2002.06.18 

iMmiw^i 12 



33-2 




1020020037718 



mm mw- 2003/7/ 16 



imm 



^aia xh42^°i chi ojmoi ?i2i- 1*01 tstua. en 
£iei £ 
ej (en cheib! 
oiaiis! (ei) cHaiej 
u&y- (en 



20 £ 29,000 a 

21 £ 21,000 S 

0 a os 

OS OS 
50,000 S 

25,000 S 

1. £^AH-gAIIAH(£ffl)_m 



33-3 



2003/7/16 



1020020037718 



£r ^I^M- ^All^- s^Hf- /fctfSi -B-^^V* i^-tb * 

*}, °}°\] #3L3%& #^^^ol= f ^Mfl^e}- f5]£H4 <MMr ia^isHr HpYPS -R-#*> 

S-S54- ^oi^ofl sqafl^^-i: 3E<a^ afla^ ^5fl ift^-i- 

£ 5 
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^■Afl^Hl- #BlJ2.iM- °$*\ ^ ^o]^ ^ o]» o]-g-^ jfl^ ^ 

{Hansenula polymorpha yapsin deficient mutant strain and process for the 
preparation of recombinant proteins using the same} 

S. 1-& tMl^ 1-ejS.iM- S^Hr -fr&x} HpYPSlQ ^ 

SJfe X\<£^ ^H^KCD : 413^^, © : ^^-s)^ G PI ancho, <S) : ^ 

SflJ^^-Sr o>nl^A> A\<£-§r HlJEtr ^l 1 ^. 
5. 3-8r ^l^Hf ^A]! -fr^*]. H P YPS17\ ^^«^| tt}-^ A>7>S^><^l>q]i: A| 

^lwlAlofl <^a] rf^ -R-€*H ^£ ^#^<>1 214^ lo]^ 7l^^r 
(functional complementation) 'M - ^) ^-^rS. 0 ! 1 ^. 

£ 4^ 1-BlS.iM- ^1 -fr^r 4^ ^l^r hpypslA ^l^-^ofl ^ 

<3|<q ^-«fl oi^| JjL#Aj-Aj sie^.^. 71^5. A)~g-*H til in. 
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£ 6^ tNl^e* #e1S-=-4-§- <&3l ^#-$Hi ^ ^jB] pMOXhPTH *fl*)- 5. 

£ 7A^ ^^B] pMOXhPTHS. ^^^^ t3r4^sf fs]£H4 °M9^ 
hpypsl^ ^^^11- ^IsH I^S^Bl $1*1 ^ n^7) ^tt ^ 1- 

^ (Southern blot) ^^M^. 

S. 7B^r t?]£24 *r ^1^ hpypslA ^g^U^H^ ^fls 

5. 8A^ «Tr^]w^ #slS.ss|. o>^^sf HpYPSl -$c&*\7\ 43l€ hpypslA% 



£ 8B^r ft^l^Hf o>Aj^3j- HpYPSl €°1^ hpypsl^ 

^}-&-*H ^ ^ *«B tils 

3*1, JLE. Bfl 0 ^^- 1-^ (Western blot)°-3. ^i-nHtJ.. 

■& ^-S- ^1€^>^- ^1^5} #ElS.S3}-(Hansenula polymorphism 
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^*Rr *8"1H ^ 3M4. J±4 tM1^4 4^4 

^ SSBll^l ^1^^ <S^ll^r S^Kr HpYPSl -fr*14* #S^*>JI oil- %-g-*H <S 
^11 -frJfl^7> 43)€ tM1^4 l-e).2LS3|- ^l^zi, #7l i*Rr 

4 ^» ^l^S*? ^314 Xfl^ tM1^4 ^eJS^MH Jl^ 

<12> j^e V3r^^ aJ^4 ^7>4 ^4s. ^6\] nj-sj. j7^ £ 34^4 *r 

-S-7f 3 4-g- 7fl2:^- ^r^^ol ^ £^H14 44*Rr til^ol 

^fl-f fe4*U S£4. °H 44 44-8- Tfc^- tfl^XKfr 4t!: ^ Al^^o. 

*L«1 4^# < *1 JuE.« ol-g-^ ^l£ 7 > ^45. ^7>S]J1 &4. ^"4 al^- ^ 
#^1^4 tffl-f -H-^R> ^-W) 4^7H JLS^ $1*0 -M4 ^ 

-£b§- 4^ 4*3# ^AlA|o S ofl^^T. o^cf. 5£tb 4-^4 JLS^ sg#4 AflS. 4 
*4*Hr ^7> o>^ ^71 ^d\] 3L5LS.*&\ 7fl2f 

"^(Saccharomyces cerevisiae)4 ^M|^£4 -i-s|;E.s.4(Hansenula polymorpha)4 4 
44 3|)^s.sl^(Pichia pastor-is)* *£^3. 4tt I£ft ol-g-^ ^ 

^ai ^ o}e] 40^ ^^s.^ tfl^x].ol s§^os. ^s\ji 514 

(Gellissen G. Appl . Microbiol. Biotechnol. 54, 741 (2000)). 
<13> ^ 4^#^1 i£r S.-fr&M: *\}S.Q 43 v^SLS. £444 -f}-A} 

^ cj^^ ^ * 5£4. £4 4*1 ?ll 4tt ^^^r ^5L^1 
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^ *r^*r^ #3 ^^1 ^ <^el 71^11 ^714, ^ojg. 
^ ^(post-translational modification) itr*>3L £M ^*fl 

^^o. s *u)z\7m Afl3E. ^Kcell lysis)* *fl3Lv]H ^fl^ 

^Jl4i7} tifl*lS wfl^^H ^a>^ ^^^^ S-Sjj-sM ^S^- 

^ ^17> ^^14. Sfl^>7l A>7]-S.n>o]^^ >fl s]) a] ofl , 

^il^S} ^SSjxJ-, 3)71 °> sfl^S^i ^ ^3:^" ^^]^ 7^5] Jl & 

2. ^£(vacuoleHl ^fl^Kr ^■■gflJL^^r S^Rr -fr^r*:, PEP4, PRB1, CPY 
-n-^>7> s)-^)^ -3-^r#°l 7fl^-s)^c1-(Alvarez et al . , J. Biotechnol. 38 , 81 (1994); 
Chen et ao., Curr. Genet. 27, 201 (1995); Gleeson et al . , Methods Mol . Biol. 103, 
81 (1998); Kang et al . In Hansenula polymorpha (ed. Gellissen G.) ppl24 (2001)). 
<^1# a lS. ^nS-^W 3)*\}5L ^^(GolgiH ^fl^Rf ?> = ^-Al^B|rfo>^ a » 3.^ 
*Rr KEX1 -6-^>7> kexlA ^7} 7M3<H a^VSpH^I^ ^l2fl«l^l 6 fl^ ^-f 

*]-¥-^l(Hinnen et al . , In Gene expression in recombinant microorganisms (ed. 
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Smith A.), ppl21 (1995)), tM)^ t2]££^ ^^(human 
epidermal growth factor)(Heo et al . , Protein expr. purif. 24, 117 (2001)), 
^fi^ 2 !^ 3*4]^ S^r <ffl^^(endostatin)^ C-^ ^7> 

*1 5L^7> Xl&^KBoehin et al.. Yeast 15, 563-567 (1999)). 

(basic amino acids)* ^L^tHfe S.3. o r ^^ H^efloMl jQjg. 

3 ^^l(yapsin)o] Afli^ ^fl<sKf Afljg.^ £SEflo^ S ^^(Egel-Mitani et 

al., Yeast 6, 127-137 (1990)). s|e &7$& A^^ol^ ^ 3] a] ofl ^ ^ofl 

yeast aspartic protease 3(YAP3)S ^B^]^ ol ^ °M 2 (7]€^ MKC7)(Komano 

and Fuller, Proc. Natl. Acad. Sci . USA 7,92,10752-10756 (1995))^^l£. -fH^ 
* gJL ^tj-ji ^s)^- ^-sfljL^S. <S*13, «a^l6 Si}- <^a]7 ^ 4^ 7> 

*1 <S<I 3)* -ft-4*t«°l ^fllg-o] iLJIS] £4(01 sen et 

al. Biochem. J. 339:407-411 (1999)). a]-*) ^^l^ ^ajaj 7]^ofl tfl^Hfe fr^ 

3*1 «a-a 
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3 A^ «3^}3}7> 2.JL7} ^7}%o\) trj-el- <®*\ ^ Jls. ^ 

A &n<£, ^} <&7]^ °}v)±*±4: ^2fl ^^o]= 3^ pfl^ o--g. 

nfl <g^l«Hl ^tifl ^#S)*r ^17> HjI^, ^flS^- ^MH^Sfe <?1^1 
(Kerry-williams et al . , Yeast 14, 161-169 (1998)), <M JL = £-((Kang et 

al., Appl Microgiol Biotechnol. 50; 187-192 (1998)); tfl ^l^-s^^s. ^ 0246932 
JL(12-S 8^ 1999M)), ^s.€.(Copiey et al . , Biochem J. 330. 1333-1340 

(1998)), ^9}^r g "i-f^r-e- -fr*r ^^Ms. (Egel-Mitani et al . , Enzyme Microb 
Techno 1. 26 , 671-677 (2000): *1^*| 6,110,703), Sl^l 5l*Hfl ^n 1 ^ (Bourbonnais 
et al., Protein Exp. Purif. 20, 485 (2000)) °) 9X^. ^} -g- ^^>#^- 

YPS1 ^ A>^S.P>ol4i ^ o. T^J^.g. ol^-tb Hfl^ 

hPTH^ ^7} °1» ^1^-71 4] ti|| <S^12^- 0 ^^13<H1 tfl^b -R-3l*} 

YPS23J- YPS3<^1 ^ *ll7m ^ ^ a>7VSb>oH>i 4^I«1^H ^°l^(ypslA 
/yps2A/yps3A)« 7fl**H «fl°<HH -f-^^i Jl = 

90% o]^ ^l^fe ^^q-Ccfltb 1 ?!^- 2000-51267 ^ 

PCT/KR01/01447) . 
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zHhl- to &t}(Faber et al . , Yeast 11, 1331(1995)). ^ t±<$^ ^-ff-o) 

<&a] i g/ L oj^-ol^ji ^fl^ sM^Kphytase)^ ^X}-^ ^ 13. 5 g/L ^J£^ 

^<*M 7}# a^o} ^s|Jl SWMayer et al . , 

Biotechnol. Bioeng. 63 , 373-381 (1999)). ^ , tMl^e}- -I-e)a.s.sMlA-} 2:7H1 

*l)5)7iM- *im 7^ ^(ofl, §l^)ofl ^<^g-J!3. 7l|fi tH3~-% 

^•(Gellissen G. , Appl Microbiol Biotechnol. 54 741-750 (2000)). St!: ^-5 5E.^H 

°1 °fl ^-^^r JUl# SMI-M- ^a]^ 7 fl^ ^ ^ 

» «fl^*>7l ^isfl #sls.s.s}- ^AJM- 57^^ -fh*1*> HpYPSl* €-3.^^-31 

°1* %-§--3-M HpYPSl -fi-3l*> ^ igol^-I- ^n^f^l °1» ^ 



1020020037718 #^ 2003/7/16 

#7l<4 ^ -=.3* ^*>7l ^7>#^ ^il^sj- #e)a.s.3j- 

3*3 *fc -fr^*} HpYPSl* #JL^*}uI >8-7l HpYPSl -fr^l*}^ 

* HpYPSl %-$.xW tHl^ = 4 ^ol^(hpypslA)* 7fl^>ul <el 

s^*IM ^ ;fl^t £-sfl» «*)4M| U-^-sH 4)4H3-S: ^7W?1 

HpYPSi^l ^€ iafft £frs. «H -g-wl aja>^ « o v^^. 

4. ^-Br SM)*«* fe]£23]- ^sfliL^ «S^I1# -fr^*} HpYPSl 

^ ^ -SM tMlie^- #33.=^ HpYPSl -B-^7.}^i 7]^ ^ 

tMl^ ^S-iM-^H HpYPSl -B-^^7> igoj^ hpypslA* <g 

41 £^Rr 4^; ^-7] tHl^E}- t5]£l4 ^o]^ hpypslA* ^3. 

^ ^1^1 -f-^ttRI M^-fr *«1*H2- ^Sl" #^15.^2), 5-^ hpypslA 
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-pMOXhPTH^- 91^} 1^ ttM* ^ ^-wlSRr ^fls^- ^l^ej- fs)^ ^ 
hpypslA- P YHSA12» *H4*H ^-«fl ^r^Rr 3q.3g.03. 

<H £ *fl^§-* r $- JLS. tHl^ #elJE.s.3X}-()S.^-Bl 

^^.S., tB]£2s). e>}^sm H^l^] ^l<t^ JS^Kr HpYPSl -fr# 

^■f-jLS*) ^Efl^ 7flS^- ^-tffl^^- ji^s. ^SKr « 0 Vl ?H ?Mi=r. 

<20> tMl^ lelfiM YPS1 -fi-^ (HpYPSl) 3 ^H^H^S. 

1)^8: Accession Number AF493990S. GenBank^l a^-, tN^^r tB]£^ 

€-*HJl^ <MMr 2*3 -fH5l*> HpYPSl^ ^MM^l^ Korean Collection 
for Type Cultures 6 !] 2002^ 6€ 21^^ 7]^-*>Jl ^r^-«iJ: KCTC 10285BP* <^$h=f. 
tb^l^er 3.4611 HpYPSl -fr&x}?} 43)^ hpypslAJE ^7]^7]& 

Korean Collection for Type Cultures^ 2002\i 6^g 2113 °ll 7l^-*>Ji ^1^2. KCTC 
10281BP* ^<H%5*i=f. & °<N]5Ai, Sl*fl ^##-3 M^-fr ^ §«l*Kr ^fls^- 
^l-^ef €^2-^4 hpypslA-pMOXhPTH SE^r 71^71^ Korean Collection for 
Type Cultures^ 2002^1 6-i 21«H 7l^-*>al ^r^«iJ: KCTC 10282BP1- ^ ^ 

7>^ oi*ii 1^ £-«l*Hr iMlir^ |s]ae4 5^ 

hpypslA-pYHSA12 Stb ^11 7l nj-71 Korean Collection for Type Cultures^ 2002^ 6 
•€ 21<IH 7l^>zi ^^s. KCTC 10283BP* ^^S^. 
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<2i> 3. 7 >^1 &%SL3.*\, -g- 5. 1^1 «7l ^11: S^Rr 

<22> t} = ^O.S.^, -g- 3E. loll 0>U1^ SL^Hr S-ejjgBj.ol 

<23> a cj-s. #30.3.^, ^]^^ ^B}5Les}. ja^Kf- HpYPS -fr^ 

^ ^^HM flfl 0 J=#S.-f-Bl ^Sfl ^^^r i^H, 



<27> <^A]ofl 1> 

<28> fe]£e4 eg a] 1 o.^ X > HpYPSl ^ ^71^ t ^ 
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<29> tMl^- §BjJ5L=SMH S^^Nf -fr#*r# ^>xfl7l ^Sfl %*\)^r% 

^41 tflsfl ^r^HA (random sequenced tag, RST) (Blandin et 

al., FEBS Lett. 487 , 76, (2000)) ^J±« S.tfls. ^ ^ ^ ^^^#^^0]^ 
( 5 ' -GMGTGCAGCAGCAGCTCCTGAACC-3 1 ; ^t^J: 3, 

5 ' -<5GCTGATGA(XG(n€GGTCA(XiATGG-3 1 ; ^\ 'Q'QzL 4)« ^l^Kn ^sH^s. o]-g-^ 

^^■^^'^^(Polymerase Chain Reaction; PCR)^fr **fl tH^r DL-1L 
-B-efl^ ^^l^fe] 0.88 kb DNA ^f>}3L o}^ ^ JLS A r -g-3H 

(Southern blot)^- ^"l^^r. ^ aj-^-o.^. ^l^ej- <g^^] 

DNA°J] •*) 3.5 kb^l HindEI S^-fr ^Mifl<H Tfl^- e^el* ^flS^ZL o]» tfl^-g-ofl 

^^Al^tf. (colony) PCR^- HpYPSl DNA ^4 ti>-§-^>^- DNA 

£-B^ r ol <§7H<g A>7V^>ol^^ 4&lltilX|oj] YPS1 -fV 

^H§* 1728 bp 3.7]^ *l<3(open reading frame :0RFH DNA 

^^^c)-(£ 1). -^Hl^H}- YPS1 ^r^KHpYPSl) ^>#^ ^-f A r?r 

^3]*1*H -^l^H ft^-o] N-^^l 1-17 <>Mi^H 

AlJl^<Sol^ > C- 1 ^^ 556-575 4 D l^fS *l^£r #^1^1 3 2^ ^ ^ 

£.«n^l(domain).^S. a>?>^p]-o1^)^ Afl3|)ii] A]ofl <^a1§^|^ t^^-ili^ 

H]igoli^All-(giycosylphosphat idyl inositol) ^(anchor )7> ^ ^Si^^l 

^-^J* ^ ^i=r(£ 1). tMl^e}- l-^asji). <^Ali(A-l«i^s 2)^r A>^sp r °l^^ 4| 

o^m- 36% 52%^ ^ -ft-Ap§-§- ^.ol^ zl HSb)]o>^]^ 

£ 30% ^^-§r ^^(JE 2, 5. 1). 
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<3i> IK 1] 



HdYPSI^ ScYPS -R-^*!-*^ ^<a^ ^ alia* 




ScYPSl ScYPS2 


ScYPS3 


ScYPS6 


ScYPS7 


HpYPSl 


36%(52%) j 31%(49%) 


30%(44%) 


26%(44*>) 


29%(34%) 



<32> * -H-A>^^ ( )<£ofl S^l 
<33> <^A]^] 2> 

<34> tb^l^ #el2.s^- HpYPSl -fr&AQ 7l¥ 

<35> IS. A}7>3.*}o|>ql^ ^SfltilA]6fl^ 7§°- t A}7r-S*r 0 "Ml^ ^l^Alo]] W3 Q3 ^ 

^ v^SLS. *H<^ YPS14 YPS2 °W 3£ ^-f 37*C4Mfe- *1-B}-X| ^*Kr ^ 

£r ^£ a.<?l^ U5l£)^3l(Komano and Fuller, Proc. Natl. Acad. Sci. USA 

7,92,10752-10756 (1995)), ^*l-#ol A^^^H]^ ^H^H L3262 «fl^-^S. 
*\]^ ^ YPS1/YPS2/YPS3 37fl£] -fr3l*r7r ^ifl^ -^r<y SLH18 

(ypslA/yps2A/yps3A)» wl^-<3 YPS1/YPS2/YPS3/YPS6 47fl 5q-^^(SLH23)^- 
YPS1/YPS2/YPS3/YPS6/YPS7 57fl^ -^-^^>7> sMfl^ ^HSLH28)°JH ^f^jAS -31^] 

HpYPSl^ ^§>7] ^tb wj-^^ U^JLS. HpYPSl 4f3i*}» #7] a>7>S.p>o}^]^ 

^H^H ^ <$X\ ^Ol^l ^^I^Al^ *M]^H} <^1 -fj-^r ^O] 

#s|2iL^ 7l^^( functional complementation) ^^t}. HpYPSl 4|-3l*HBr 

a>7}3.*H^ >HlellHlAloflo)iAl #^Al7l7l ^sfl HpYPSl ^r^\7} 3.2 kb DNA € 
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ag-fr AH-S^M^ ^efltilAlofl-g. YEp352(Hill et al., Yeast 2. 163, (1986)H 

YEp-HpYPSl* afla^S!^. s. 3°)H M.^o] HpYPSl -fi-€^>7> 
YEp352-HpYPSlS. a}^Sti}o1a(a efl u] a] ofl ogx\ tj.^ ^ Qo)^*. 

-§-€ YEp352 ^^°>o.S. <£ 0 ]^8r 

°fl^i fs]£s4 -R-^a> HpYPSi^l a>^>s4°14^ 4^I«1^ 0 11^ 

-n-€^ 7]^«y Aj-^^]oi o. e7l7> €cf 

<36> <^A]o}] 3> 

<37> HpYPSl ^ ^ ^ «^Al ^ ^ 

<38> Aj-7l SJ-Ji^ HpYPSl -fr^A># #-g-^H tH]^ ^s)2.s4 «^Al ^ ^ol^ hpypsl 

^4 3*3 *Rf HpYPSl -H-^a>7> *H*H*M ^sfl tHl^a}- «e] 

(fusion PCRXOldenhurg et al., Nucleic Acid Res. 25, 451, (1997))^- ^*g*j-al t o]S 

DNA ^-§- tMl^ l-s]2s^ DLl-LdU (leu2 Aura3::lacz; Kang et al . , 
In Hansenula polymorpha: Bio logy and Application (Ed. G. Gellissen), pp 124 (2002)) 
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^r°fl ^€^^1^ M)S.^ ^S^-(in vivo homologous recombination)^- -fK£^- 

HpYPSl -^-^^^ N-^-Bf C- 1 ^ ZL^JL URA3 -fr^Tr* S^L*}-^, 2*r 

^JLi ^^tiV-§-^l HpYPSl -B-^*}^ N-^^:4 C-^^ ^ URA3 N- 

^4 C-^^r^l ^ W <H^S DNA JlS.^ 

>*fl5E. ^3. ^ <y*>3 o.s. URA3 ^ S.x\2. ^-^(uracil)^l 2^fl*l 

*}2Hr ^^^fl*^- #e}^^i ( oi^jis. ^ji^ ^4fltiV-§-^ ^-tsfl o^tg 5 
^ cfsTfl DNA ^-^H HpYPSl -fr^r?!" s}-^ 

^ol^^l H. polymorpha DLl-hpypslA(leu2 Aura3::lacz ypsl:: URA3) ^l^rSl 
4). 

^"71 tM|*B* t^S-iLS)- hpypslA ^O]^ Ojz^tg <^A] 3.^3. 

^Sfl ol*H ^-^HR] J:^^ (human parathyroid hormone; hPTH)* 7)^S. A]~g- 
«H YPD (1% Jl2.^##, 2% sfij^, 2% afl*H^ 10^m tifl^H Jl 

SL *fl<£^ ^-tfl 7l^S 4-g-*Kr nPTH(^ 1.6 fig)^ l/4«fl 

S. sHtr i£ tifl 0 ^^ 20 ^ 37°C°1H AA 4^m, 6*13: ^-§-^1^ 

SDS-^Bl^m^V 0 !^- ^tb ^1 JlJeL^ &m$5L 

tf°r &i=. hPTH^r &^}7] o]B\£ ^ hpypslA ^o)^ tifl<£*»^ tiV-g-A] tJ-c>1 ^ 
4sr hPTH-2] <#o] cf^ A£,z\7)±z ^ ^-o}?X9X^. <=>)^ tMl^-Bf #e| 

= 4 YPS1 ^^ol^^] hpypslA^ tifl^^^r o)^tg afl^oflofl «l«fl ^*1*r7fl 

^€ hPTH £-*fl *^-S- £ji ^-71 ^-fe A> ? V^l-ol^>i ^eflHlAl 
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°fl YPS1 i*|*°3. ^€ -MfcnKKang et al . , Appl Microbiol 

Biotechnol. 50, 187, (1998))^ ^"Utr iL<^JI 5U<H HpYPSl7 r 3M)^3r §ej 

2.540] o^ai H^Bfl^l* ia^Rr -f^r^H #^<H]>H 7fl^ HpYPSi 



<4 o> [£ 2] 



HpYPSi -fr^^V 3 












5 ' -GGACACGCAAGAGGTGTCTG- 3' 


5 


JTStNR+rp) 


5 ' -agctcgctacccgo^atcc(k:m(titcattgtgtcaac- 3* 


6 I 


J75(CF+rp) 


5 1 ^CACATCCCC(TITC(XCAGCCTCTT(^GCGGTTGACC- 3' 


7 i 


VPSiCR) 


5 ' -GCTCGGCTCCAGGATTCAGG- 3' 


8 


IM3KS 


5 ' -GGATCCXXXiGGTACCGAGCT- 3' 


9 


URA3 N-A 


5 ' -CACCGGTAGCTAATGATCCC- 3' 


10 




5 ' -CGAACATCCAAGTGGGCCGA- 3' 


11 


URA3Z-K 


5 ' -CTGGCGAAAGGGGGATGTGC- 3' 


12 



<41> <^X]d\] 4> 

<42> hPTH *fl^§- ^fl^er #el£. = 4 ^ A}^ ^ hPTH ^ &q 

<43> o]^ jrss. (hPTH)^- ^V^^ej- # el 2. s 4^1^ 

7]7l ^*flii-5f ^Ms}-g- oi^fl ^-^^ M ^ ^ pMOXhPTH* £ 6^] 

pG10-hPTH(Chung et al . , Biotechnol Bioeng. 57, 245, (1998)H*1 ^S^i "Ksignal 
sequence)^ hPTH# 3£^>fe 0.53 kb 3L7)£\ EcoR I /Sal I ^^-t- ^-iL^M ^Mfl^-e}- 
#E]2.iL3}~§- Si 31 H# S^o] p YHSA12(Kang et al . , Biotechnol Bioeng. 

33-19 



1020020037718 #^ 2003/7/16 

76, 175, (2001))<M ft&A?} *H7^ 7.8 kb Xba I /EcoR I ^-g- ^Ji 

*H ¥ DNA ^^.S*) pMOXhPTH* ^^}^cf. -# 7 1 afl^ «J|b) pMOXhPTH* 

tMI^ 1-^2. =-4 hpypslA ^o]^ o><g$ ^ofl S.$*H leucine)^ ^ 

^ 3^*fl*l<M *>BHr -at^al, ^ ^3Lifr Leu+ 

q§^*WMI#* <&^*\7)7] 3* ^ *fl 24 Al7>r^r ^-ol^ol 6n^l ^ 

^ yflxls. ^^7l« 5S| #-4*r£4(Sohn et al . , Appl Microbiol Biotechnol. 51, 
800, (1999)). Leu+ Bfl^^ t^tb ^-JE^) 

G418°l if-^ ^^Hfl^H £.^>j1, 37*C<*IM Hfl 0 <J=*H ^^r <*j^ fS^ ( colony )S.Jf 
b] <g^afl DNA» £e^H 1.5 kb tMl^ #5}jg.i=u4- LEU2 -fr#*r# ^JLS. 
Sambrook f-(Molecular cloning Cold Spring Harbor Laboratory Press, 1989)^1 
2\n -*i<5l -£*(Southern bloO-i- ^<§^|\°3.*| ^ <*^j S o} a^ojo. ^.o]^ 

5$^ (s. 7A). ^ o.S ^>-§-^r tr^m^ #e|Msf LEU2 ^#7Rf DNA S.x] 

3* 7lB (Non-radioactive DNA labelling and detection kit)* *HS-«M 

*ll\}(digoxigenin)Jl5. 3.x}^<*\ H]^*}^. ofl^rtrtfls., G418 ^£7> «fl*H*1 
^3l^l*°lH ^)B] pMOXhPTH^ q-^ £SH ^MSi-S^ a|tfl 5-6 ^ ^ 

^"71 hPTH ^ ^7} <g^*HiiL ^S)^ol ^ojjg hPTH ^ JlS. ^ 

*^ H^f ^Tt(a, b, c, d, e, f )-£- YPM(1% yeast extract, 2% peptone, 2% 
methanol )«fl*H ^**H 37°C<HH 12*1?!, 24*13: ^ JlS. Hfl^-i- 

TCA(trichloroacetic acid)S. ^e)«fl AflSE. #.2.5. ^-M^- 20«flS ^^*>al 15% 

SDS-#Blo>a^o>p>o]= ^ ^ ^-p>a] Coomassie Brilliant 
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Blue R-250-2.S. «g^^>^cf(£ 7B). ^Ml^ef 1-21 2- = -4 ^S^^ hpypslA 

^H^r tfl^^ hPTH7> £-*fl£M *1*§=^ ^r«fl^>#(dl)^] ^#£)3L ^r^i* 3.71^ 
hPTH(i)^ &%*}7] ^4 cflj^ hpypslA ^l^S^fe] ^^HH 

3*1 12^^]; BflOj: ^^Tfl ^^j. ^7]^ hPTHO) ^-Wl^O] ^;#Sl^^. 

hpypslA £°l^<*jM£. tifloj=A}^>ol zjo^ofl n^ef C-^^l £-*fl^ ^3 hPTH^^l <*| 

7}*]^- te(d2)7> 3.713} hPTlfe ^"dtlSl^l^, ol ^l 

-R-^>7> ^31 € hpypslA #o]^r <841 %^3] oitfl olSf) s. 

= 3-Sfl7> 2711 5)5.5. ^^^1 hPTH nflJf 

<45> <vgA]ofl 5> 

< 46 > tN^e* = 3}- HpYPSl ^ 7fl3^- 91$) ^^(HSA) 

£| ^ ^ 

Bfltl 67 kDaS. ^£=1*1 ^ 1^ 45 kDa^l ^Bfl^ ^a] ^%s)zl 

i£ 413. afl^ilS. -g-«m 91$) t# ^^3) £-sfl, 45 kDa 3.7)s] ^xy^o) 
*3s§°) #&&t).JL iL^&^KKerry Williams et al.. Yeast 14, 161, (1998)). # 
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^<*im ^i^ #e)£S5^. hpypsi -r-^v ^ ^i^mh^i 9i m m# 

^ ^ ^o^V-g. ^-^*>7l LEU2 ^HS^Sf G418°ll ^ 

^» sii^- ^ 7>*i ^^6)i mox jelsje-bisi- oi^i m# ^^-a- 

^^Bl pYHSA12(Kang et al . , Biotech Bioeng. 76, 175, (2001))^. hpypslA £©1^-1- 
^^^^Al^cf. *fla^- ^fl^-e* f2l£M o>^tg -S-^S} hpypslA YPGM 

(1% Jls.^#€-, 2% 1% #bH*, 2% flfl^H^ *1)<£*H J^Ji€ yfl^^-i- 

SDS-l-sl^l-aL^<s>Ti}olJE. ^ ^ ^^(silver nitrate)* o]-g-tfl ^a^t]^ t^o] 
BSflS^ ^-(nitrocellulose membrane)^ ©1**1*1 HAS D-*H ^tt 31 ^€ 
^(Western blot)^ HSA^ ^ ^ £-«fl*<HM: ^ iLSW . £ 8<>1M H^l 

24*1?> Ufl«$Jf- ^^-4 hpypslA ^©l^H Ji^ tf± <#o} HSA7 j. 

£-*lS)*r ^* « ^ 5^*1, *m €^3°J ^«fl7> 37fl U-*13*l*r 

x)kY ^) A\?}g_v}o]X)]s~ M}ri\WX\6%6\}x] ^%S\^o] 45 kDa E^fi] ^*># -fl^ol 

°M8lMl hpypslA €°1^H 4i 1: &*=h ^rJLSS. «fl 

°<^Hf 45 kDa H7l^l ^Jf 1 ?! ^flAV# ^^o] ^-^S *fl7l^-g- 5131 

hpypslA &o]^m. 4$^S. f>}±= <£Jf^ ^ a1^b§o1 o>^ -g-^-g. o] 
^ ^^l ^Irtb ^-^1 °Jtb *tfl7}- 7l 

<48> ^ go] ^ ^£ cf^^ ^Jl^ 1 ^-^7>7> ^€ tNl"^ 

2f l-BlS.s.4 ^(hpypslA)* 71)2:^- °1 -g-^V^ <$*] 
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1] 

5- l°fl «7l S^eRr 

[^■tf 2] 

*IU^] 5A°H, tHR^ i^s-ssj. o^Ai!^. =l^SRr ^AJ: ^g- 

^>(7l^s KCTC 10285BP). 
3] 



^15^1 9X^^, ^liT^ S^S-iM- <^M: i2^*Kr HpYPSl *Mfl€ 
^Ml^e}- ^c»l^(7l^^ KCTC 10281BP) . 



[3^8- 5] 



33-24 




1020020037718 



#^ Qx}: 2003/7/16 



13^8" 7] 



*fl5^ ^l^Hf = £°l^r°l] $1^*13* 3^*Hir 2E<8i§H 

13 t 1 * 8] 

*I17^1 ^s^- fMfl^Bl- ^ejs-s.^- ^M}^ ^sls.** 

^ hpypslA-pMOXhPTH (KCTC 10282BP)^1 tMl^ 
9] 

9l°]*\, tNl^ #^£=4 tMfl^ 

3^ hpypslA- P YHSA12 (KCTC 10283BP)<?1 tMl^ ^2. =-4 

IQtt 10] 
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[S, 1] 

1 agt tgagtcgcaatagtgtggcgaacttca aatgccct tactgtccgcgaacaaccacca t tgcccaggctgtgcaggccagal t tgt ta 

91 att tgtgaaaagtggaaaaaatttat tccg ctatgcctaaccgaagagcccgcaagaaga ggcggacagaagactt t tccagctcttcgg 

181 catctgaaaacgatagtgactccgagagcg tgaccagtgtacaggaagagcagccggatg cgcccgaaacatacacaatagatggcctgg 

271 acacgcaagaggtgtctgacagcacacagg tgagact ccaacagctga&cgcagacaggt tggccagcatagagcaaagcct t tcaggca 

361 acctcaaactggacalaaacgcagtacgcc agatagatgatgtgcgtgagcagctgcaga acgagtat ttgaagaaatlgct Igtcacat 

451 at tctgaggacciggatgcgctgcgtcaga aaaccgatt Icaaggaaaactcactcaaaa ccctcgcccgtct tctcaaagagagcggaa 

541 acatai t tgatgatggaactctcaagtcgc tagt tgagtgatgtatatgataatgtctaa tt t taat tttcatcagtgtgcaagatctgg 

631 get tagccgttctaaatggtatattcaggc tgtgcaagccacat t taaaat taccccatc ggtt tt taaattctat tgt tagaaat tagg 

721 atctaca tagaggtagagtgagcaacagaa cattgtttgctatccgggccctccgactgg aaegtet tacct tcagctactatt tat tea 

811 gaaaaaagagtgcattttcatctatcaagg tctcaaagtgtcgaatcaaatc&ctagtat tttttccgagactaaaaaaaagl tgacaca 

901 AT6AAA6TT6CTACACTQTTTTTCTTG6CT TC6A6T6TCTQT6T6CTBGGA6ACCCACA6 TTCQT6AAACT66A66CCTCT6TTCTTCG6 

(j) HKVATLFFLA SSVCVL6 0 P Q FVKLEASVLR 
991 6BATCCACTTACAA66ATTCCCA6AAQ688 6CCAA6CC6TTCATGTT66AAAA6A666CT 6AT8AC8QCTCQ8TCAC6AT66AATT6CA8 

6STVKDSQK6 AKPFHLEKRA 006 SVTHELQ 
1081 AAC6CGGA6TCTTTCTA0CAAGTC6AGATC 6A6ATA66ATCT6ATAA6CA6AA66T666G 6TTTT6ATT6ATACC68TTCCTC66ACTT6 

HAQSFVQVE 1 E I GSDKQKVS VL I DT6SS0L 
1171 T66BTBAT6AACTC6AATAACTCTTACT6T TCGTCTTCCA6CACTAAAAAATTGAAACGG 6AGG6ACGG6CC8AT6GGGTACAAAAAG6A 

QVHNSNNSYC SSSSTKKLKR 0 6 P A 0 A L Q K 8 
1260 C6C6ATCTTTCC6ACCT6TACAATTTCAAC TGTCCAAAC8AA6ACAACAATGCAAAAGGA TTCTT6SGT66CT6GG6AGACTT6ACCACA 

ROLSDLVNFN SPNEDHNAKG FLSQ06DLTT 
1351 GTA6A6AGTGGAAGGCAGGAT8A6AGACAG AC6GCTCTC60T6G8CAGSCCACC6T6GAC T6CTGBGTATAC66AACGTTCAATGGTTCA 

VETATQDETQ TALAAQATVO CSLV6TFNPS 
1441 ACeTCGAATTC6TTCCACAACAAC66CACC ACATTTGA6ATTTC8TAGQCB6ACC6CACT TTT6CCC8T66AACCT66G6CTAC6AT6AT 

TSNSFHNN6T TFEISVADRT FAR8TQ8V00 
1631 8TCACTTTCAAT66T6TCACGGTTAAC6AT CTCTCGTT66CC8T68CAQATGAAACA6AT TCTTCGACTBGTGTTTTT66TATCGQATT8 

VTFH6VTVND LSLAVAOETD SSTGVF6IGL 
1621 A866AATT68AAAGGACATAGTCA6GAGGC 68ACCACAGCATTACATCTAC6ACAACTTA CGTTTGAAAAT68TCGAGCA6GGAGTCATC 

RELETTYS68 6PQHYIYDNL PFKHVDQ6LI 
1711 AATAGA6RC6CCTATTCCGTCTACCT6AAC TCAACT8ABTGCAGCACT6GCTGGATCGTG TTCB6T6C6BTT6ACCAAA6CAAATATAGG 

NRAAVSVYLN STESSTASIL FBAVOQSKYT 
1801 G6AA6TCTT66CTT6CTTCCTATCATCAAC AC86CT8CTTCCTAC66TTACCAAAA8CCT CT AA66CTCCAAATCACGCT8TCT6CCATT 

6SL8LLPI1N TAASY8YQKP LRLQITlSAI 
1891 ACGGTGAGGGAGTCCAGAGBACAGCAA6GA A6CATT66TTCAG8A6CT8CTGCTBCAGTT CTT6ATACCGGAAC6AGTTT6ACGTATGCT 

TVSDSR6QQA SIGS8AAAAL LOTGTTLTYA 
1981 CCAA6C6A8ATT6TC6A8AAACTT6CT6AA ACCCTAG6CTTC6ACTACA6CAGGTCT6TC 6666CCTAG6TGGCAA6AT6CA886AC6TT 

PSE1VEKLAE TLGFOYSSSV QAYVARCRDV 
2071 6ATAGCTAC6CT6TCAAGTTC6ACTTCCAG 66TAAA6TGATT6AABCTCCrTT6A6TTCC TTCCT6ATTGCTCT6CAAACGAACTCC66A 

OSYAVNFDFQ BKVIEAPLSS FL1ALQTNSG 
2161 6AAGTTTCCTCCTACTGC6CATTG6GTATT TTCTGCTCTBGABACBAATCCTTCACGCTC GGCGATACTTTGGTGC6AAAG6CCTAGTTT 

EVSSYCALGI FSSGDESFTL GDTFLRHAYF 
2251 GTGGCTGAGGTC6AGGGATATCAAATCGCT ATAGCTAACGTGAACGTGAATCGTGGAGGC GAGCAAATTGAGGTGATGTGAGGCAACTGC 

VADLEGYQIA 1 AMVHLNPGA EQIEV1SGNS 
2341 ATTCCTTCT6CTTC6TC66TTTGC6ATTAG TGCAATACCTG6GQC6CCTCTGDCACC6CT TT6GACACT6ACAG6CCTACTACTCTB6GA 

IPSASSVSDV SNTHGASATA LDTDRPTTLG 
2431 TGTBTGACT6GTGT886CGATBAAAGAGT6 AGCTCGACGAA6AA86TTTCGAQTGT6AA6 AGAAGCACTTGGTCGGBGTCCGG6TCCACT 

SVTAV6DERV TSTKKVSSVK TSTSS6S6ST 
2521 TC66A6TCGTCTAC6TGCAGTTCGCATTCC A6CAATB6CCGAAGGACABTA66CTTTA6T TTGTQTGCCGTTTT6TGC6CATTCTT8ATT 

S E S S T S S S K ® S H fi P itevT tffiFf? I n A V I ft a r l I 
2611 TCTATACTAGTTGTTTGCtagatctgaagY tctaaggggctt ttfflct teat ttatgatt tt tttt latttggaccgcctcgaattgttt 

fill V V n - 

2701 ttccgacgggtctactttaaagctgcaaga tetegt t tagegtegt t tat t tetegt teg Utagtgacaaaaaaacagaaaaaaaaact 
2791 ataaaaageggtatataacett tatat 1 1 1 gataaacatgagcagcgaaattaagctagc accaaaggattacgagaaggacaaggagtt 
2881 cgccaaggctctgcatggcaaggacgccgc gagcgctacaggaatgagtgcttgggtgaa gaaggacaaggaagctcaaaaagtcgcgat 
2971 ggaaggatatttcaagcactgggacgggaa aaccgacgaggagactgaaaagtcgagact cgaggactectcgacgctcaccaagcacta 
3061 ctacaacctggtgacggatttctacgagta tggatggggatcclcgt tccacttttccag atactacaagggagagccatttagacaagc 
3151 t 
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[5L 3] 



1 st PO* HpYPsJ-H DR 



DR 



2 nd PGR 
(fusion PCR) 



URA3 C- 



Annea! & extention 
(without primers) 



Anneal & extention 
(with primers) 




^ Selection of UFW- transform ant 
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L3262 Wild type 


SLH18/YEp352 


SLH 1 8/YEp352- 


HpYPSI 


SLH23/YEp352- 


HpYPSI 


SLH28/YEp352- 


HpYPSI 




30 "C , 48hr 



37"^ 48hr 



33-29 




1020020037718 #^ 2003/7/16 



5] 



kDa 



hpypslA SOI- 



8 9 1Q 11 12 13 





' : -V I? 5p§» Ife |j| 



<-d2:hPTH(l-- 
i :hPTHCl-8 

«-d1 :hPTH(27- 



s-.-' K - hI-'.;.-'"* 



Lane M: Molecular marker 
1 : O^S, O-h oj-S- 
2: O^g, 2-h gJ-B- 
3: O^S, 4-h oj-S- 
4: Omm, 6-h aj-S 
5: O^^, 24- h &m 
6: -g^^+hPTH, O-h SJ-g- 
7: ^0|^, O-h 
8: «30|^, 2-h gj-S- 
9: «3 o|^, 4-h 

10: g3 0|^ 6-h 

1 1 : eo|^ ( 24- h SiS 

1 2: hPTH 100 ng 

1 3: hPTH 200 ng 
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IS. 6] 



EcoRI XbaJ Xbal 



Pmox HSA Tmox 

PYHSA12 
9.8Kb 



ITFI t ft/lTft- 



EcoRI 



EcoRI Sail 



GALlOp PpLhPTH GL P 7t 




pG10-hPTH1 
6.58Kb 



Pmox PPL 




Tmox 



pMOXhPTH 
8.3Kb 



TFI I Q41ft. 



2 

C 

C 
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7] 



G418(g/0 

ur JJ 0-4 0.8 1.0 2J) 3.0 4.0 

Kb MC i ii ii ii ii ii — frn 
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24hr 



48hr 



0.5 1 




— 62 kD 
<— 45kD 



24hr 



48hr 



HSA<A9) 




<— 62kD 
<— 45kD 
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